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An image processing method and a digital camera 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an image processing 
method and a digital camera which use a face extracting 
technology to improve the picture quality. 

2. Description of the related art 

A related art camera which uses a silver halide film is 
capable of performing photographing at a low illuminance by 
using a high-speed film. In recent years, digital cameras 
featuring a high-speed photography mode which performs 
photography without using a silver halide film have been 
developed. This capability is made feasible by a sensitivity 
enhancement circuit which extends the full-aperture time of 
the electronic shutter of a solid-state image pick-up device, 
that is, the storage time of an electric charge on a solid-state 
image pick-up device, integrates the images of a plurality of 
frames into a frame memory, or adds peripheral pixels in the 
same frame. 

The photography in the high-speed photography mode 
experiences an insufficient quantity of light thus includes 
a noise more often. Such a noise appears as grainness or 
roughness in an image and degrades the picture quality. In 
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particular, when a noise component is conspicuous on the face 
of a person as a subject, the most important element of the 
image, the texture of the skin of the face is impaired, which 
gives an unfavorable impression to ah observer. The region 
of a human body where the picture quality shows largest 
degradation due to a noise is the face, which is a site where 
noise reduction is most effective. 

A related art aiming at improvement of the quality of 
apicture including the face of a subj ect is disclosed for example 
in the Japanese Patent Laid-Open No. 2001-309225. 

The related art technology disclosed in the Japanese 
Patent Laid-Open No, 2001-309225 changes the exposure or color 
balance depending on whether the face of a subject appears in 
the image. The processing addresses the entire image so that 
it cannot achieve noise reduction dedicated to the face conducive 
to improvement of picture quality. For example, performing 
noise reduction on the entire image removes the edge component 
of the contour thus resulting in a flat image as a whole. 

SUMMARY OF THE INVENTION 
The invention has been accomplished in view of the 
aforementioned circumstances and aims at providing an image 
processing method and a digital camera capable of effectively 
reducing a noise on the face of a subject to improve the quality 
of the entire image. 
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An image processing method according to the invention 
is an image processing method for performing image processing 
on image data, the method comprising: a step of generating face 
region information to identify the face region from the image 
data and a step of performing noise reduction on the face region 
of the image data based on the face region information. 

A digital camera according to the invention comprises: 
image processing means (a digital signal processor 107) for 
performing image processing including contour correction on 
a shot image; face region identification means (a face 
identifying section 114) for analyzing an image after contour 
correction to generate face region information to identify the 
face region; noise reduction means (a noise reducing section 
115) for performing noise reduction on the face region of the 
image after contour correction based on the face region 
information; photographing mode determination means (a 
controller 106) for determining the photographing mode of the 
shot image; and control means (the controller 1 06) for operating 
the face region identifying means and the noise reduction means 
depending on the photographing mode. 

According to the invention, it is possible to identify 
a face region in an image and perform noise reduction on the 
face region. This makes it possible effectively reduce a noise 
on the face thus improving the quality of the entire image. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the configuration of 
a digital camera according to an embodiment of the invention; 
and 

Fig. 2 is a flowchart showing the operation procedure 
of the digital camera. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment of the invention will be described referring 
to the drawings. 

Fig. 1 is a block diagram showing the configuration of 
a digital camera according to an embodiment of the invention. 
Generally, the digital camera comprises a lens 101, CCD 102, 
an analog signal processor 103, an A/D converter 1 04, a TG (timing 
generator) 105, a controller 106, a digital signal processor 
107, a memory 108, a compressor/expander 109, an LCD 110, a 
recording section 111, a shutter button 112 , an operation switch 
113, a face identifying section 114, and a noise reducing section 
115. 

The lens 101 is a zoom lens (variable-focus lens) equipped 
with the AF (automatic focus) mechanism. The AF mechanism and 
the zoom mechanism of the lens 101 are driven by a driver circuit 
(not shown) . A fixed-focus lens equipped with the AF mechanism 
alone may be used instead of a zoom lens. 

The CCD 102 is an optical sensor having a large number 
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of photo-detection devices arranged in a matrix or honeycomb 
shape. The CCD 102 is arranged in a position in the internal 
of the camera corresponding to the focal point of the lens 101. 

The analog signal processor 103 performs predetermined 
analog processing on a picture signal output from the CCD 102 
and outputs R, G, B signals per pixel. The analog signal 
processor 103 comprises a CDS (Correlated Double Sampling) 
circuit and an AGC (Automatic Gain Control) circuit therein. 
The CDS circuit performs noise reduction on a picture signal. 
The AGC circuit performs level adjustment on each picture signal 
by way of gain adjustment. 

The A/D converter 33 converts the R, G, B signals 
sequentially appliedby the analog signal processor 32 to digital 
R, G, B signals and outputs the same signals. 

The timing generator 105 supplies a timing signal to the 
CCD 102, the analog signal processor 103, and the A/D converter 
104 in order to provide synchronization between these circuits . 

The controller 106 controls the sections of the digital 
camera inter connected via a bus to perform centralized control 
relating the photographing operation of the digital camera. 
The controller 106 plays the role of control means for performing 
control such as AF (automatic focus), AE (automatic exposure) 
and AW (automatic white balance) based on an input from the 
shutter button 112 or the operation switch 113. The controller 
106 performs data exchange with peripherals and timing control 
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as well as software-based features. To control ON/OFF of the 
face identification or noise reduction depending . on the 
photography mode, the controller 106 determines the photography 
mode based on a mode selection signal from the photography mode 
switch on the camera or photography mode information included 
in the information corresponding to each image recorded onto 
a recording medium. By selecting processing depending on the 
photography mode, it is possible to obtain a crisp image whose 
contour has been emphasized by the digital signal processor 
without the edge component on the contour being removed by noise 
reduction, in a photography mode other than the high-speed mode 
where a noise occurs more frequently. 

The digital signal processor 107 performs various 
processing, on the input image data, including white balance 
correction, gamma ( y ) correction, contour correction, color 
correction and YC processing. The image data converted to a 
luminance signal (Y signal) and a color-difference signal (Cr, 
Cb signal) by the digital signal processor 107 is stored into 
the memory 108 for temporarily storing image data via a bus. 
The YC signal is compressed by the compressor/expander 109 in 
accordance with a predetermined format and recorded onto a 
recording medium such as a memory card via the recording section 
111 . 

The memory 108 comprising for example a DRAM serves as 
a buffer memory for temporarily storing image data acquired. 
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For various processing, image data is read into each section 
connected via a bus and written back after being processed. 

The compressor/expander 109 compresses the image data 
stored into the memory 108 by using a predetermined compression 
system such as the JPEG system and records the resulting data 
onto a recording medium mounted in the recording section 111. 
The compressor/expander 109 also expands the image data read 
from the recording medium. The image data to be compressed 
by the compressor/expander 109 has been converted to luminance 
data and color-difference data Cr, Cb (YC separation) and is 
stored in the memory 37. To regenerate and display the image 
data stored on the recording medium, the luminance signal and 
the color-difference signal generated by YC separation are 
converted to RGB signals. 

The LCD 110 is a display for image display and is driven 
by an LCD driver (not shown) based on RGB signals. The image 
data temporarily stored in the memory 108 undergoes 
predetermined processing and is transferred to the LCD 110, 
where a color image is displayed. During photography, the LCD 
is used as a viewf inder to determine the correct photographing 
range . 

The recording section 111 records the acquired image data 
and tag information per image data piece onto a recording medium 
such as a memory card. The particular recording process is: 
when photography (acquisition of image data) is instructed by 
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a push on the shutter button 112, a thumbnail image of an image 
stored onto the memory 108 after the series of image processing 
and a compressed image in the JPEG format are generated. Both 
images are recorded onto a recording medium together with the 
information on the shot image including photography mode 
information, a frame number, an exposure value, a shutter speed, 
a compression factor, a date of photography, data on the 
flashlight ON/OFF at photography and information on the scene. 

The face identifying section 114 identifies a region 
corresponding to the face of a person in an image from image 
data in order to generate face identifying information. The 
face identification is made on the image data which has undergone 
the contour correction by the digital signal processor 107. 
A method for identifying the face region may be a well known 
technology (such as the Japanese Patent Laid-Open No. 
101579/1997) . 

The noise reducing section 115 performs noise reduction 
exclusively on the face region present in an image based on 
the face identification information generated by the face 
identifying section 114. The noise reduction is made by way 
of the well known technology using a low-pass filter. 

Next, operation of a digital camera according to the 
invention will be described referring to the flowchart of Fig. 
2. 

When the high-speed photography mode is selected on the 
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mode switch of the digital camera, the digital camera is placed 
in the mode where a face region is identified in the image acquired 
so as to perform nose reduction on the face region (step S101) . 
When the shutter button 112 of the digital camera is pressed, 
photography under focusing and proper exposure by way of AE 
and AF is carried out. The image data which has undergone 
predetermined signal processing and image processing is stored 
into the memory 108 (step S102) . 

Next, the image data temporarily stored into the memory 
108 is transferred to the memory in the face identifying section 
114, followed by face identification in the face identifying 
section 114 (step S103) . Next, noise reduction on the 
identified face region is performed by the noise reducing section 
115 (step S104) . 

The image data which has undergone noise reduction on 
its face region is recorded onto a recording medium by the 
recording section 111. The image is displayed on the LCD 110 
as required (step S105) . 

With the nose reduction process, the acquired image data 
is recorded in a favorable image corrected to represent a smooth 
texture having minimized roughness of the face while retaining 
a crisp presentation as a whole. That is, even in the high-speed 
photography mode where a noise occurs more frequently than in 
the low--speed photography mode, automatic correction is made 
to provide a good texture of the face of a subject. 
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In case a plurality of face regions are identified in 
the face identification process (that is, in case a plurality 
of persons are shot as subjects) in the foregoing embodiments, 
the noise reduction is performed on the plurality of face 
regions . 

While the noise reduction according to face 
identification is made on detecting the high-speed photography 
mode where a noise occurs more frequently in the foregoing 
example, the noise reduction may be made on detecting a portrait 
photography mode in order to enhance the accuracy of the face 
identification process. The noise reduction may be made on 
all the images including faces. In this case, noise reduction 
may be made on detecting the portrait mode alone. Further, 
ON/OFF of the face identification or noise reduction may be 
controlled depending on the photography mode. By turning off 
the face identification or noise reduction performed when 
neither the high-speed mode nor portrait mode is detected, it 
is possible to prevent face identification on the image data 
without data on persons thus reducing the power consumption. 

While a digital camera has been described as an example 
in the foregoing embodiments, the invention is also applicable 
to an application program for performing image processing. 

AS mentioned hereinabove, according to the invention, 
it is possible to identify the face region in an image to perform 
noise reduction on the face region so that it is possible to 
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effectively reduce a noise on the face region to improve the 
picture quality of the entire image. 
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